IL-1beta enhances the antibacterial activity of astrocytes by activation of NF-kappaB.
Astrocytes have important immune functions in CNS, and astrocytes stimulated by interferon-gamma were showed to have direct antimicrobial function. However whether astrocytes without the stimulation of cytokines have antibacterial function, and how this function is regulated are still largely unknown. In this study, we found that primary cultured astrocytes inhibited the growth of both gram-negative and gram-positive bacteria. Further more, we showed that interleukin-1beta (IL-1beta) enhanced the antibacterial effect in a dose-dependent manner, and the antibacterial effect of astrocytes from IL-1beta receptor-deficient mice failed to be enhanced by IL-1beta. IL-1beta stimulated IkappaBalpha degradation, NF-kappaB nuclear translocation, and transactivation in astrocytes. NF-kappaB inhibitors blocked NF-kappaB activation and the enhanced antibacterial effect induced by IL-1beta. In addition, overexpression of dominant negative IkappaBalpha in astrocytes inhibited IkappaBalpha degradation and NF-kappaB transactivation, and also inhibited the enhanced antibacterial effect induced by IL-1beta. All these data demonstrated that IL-1beta enhanced the antibacterial activity of astrocytes by activation of NF-kappaB.